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Abstract of JP10082761 

PROBLEM TO BE SOLVED: To provide a 
method and apparatus by which even an 
extremely small amount of residual 
chlorine can be correctly measured without 
need for a complicated operation such as 
calibration using a calibration liquid and 
without a danger of an error caused by 
residual current or the like. SOLUTION: 
Two, first and second indicator electrodes 
12, 13 are provided as indicator electrodes 
whose oxidation-reduction potential varies 
depending on a residual chlorine amount 
contained in sample water 24a when in 
contact with the sample water 24a. In this 
case, different voltage from one another is 
applied respectively to each of the first and 
second indicator electrodes 12, 13 and a 
circuit including a reference electrode 11, 
and polaro-current in each circuit is sensed, 
and the difference is taken thereby 
offsetting residual current or the like. Thus 
a complicated calibration operation or the 
like using calibration liquid is eliminated, 
so that correct measurement is immediately 
possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The indicator electrode from which an oxidation reduction potential changes 
depending on the amount of residual chlorine contained into this liquid when a 
measuring object liquid is made to contact, It has the reference electrode in which 
constant potential is shown, without being dependent on the amount of residual 
chlorine contained into said liquid. In the residual chlorine measuring method which 
calculates the amount of residual chlorine contained into said measuring object liquid 
by measuring the electric amount which changes depending on the amount of residual 
chlorine contained into said measuring object liquid in the electrical circuit containing 
said indicator electrode and reference electrode It enables it to measure the electric 
amount corresponding to the current which prepares two indicator electrodes, the 1st 
and the 2nd, as said indicator electrode, impresses an electrical potential difference 
which is different from the outside, respectively between each of these 1st and 2nd 
indicator electrodes, and said reference electrode, and flows each circuit. It selects to 
the value of the field which comes to change depending on the amount of residual 
chlorine to which the flowing current contains one [ this ] circuit mainly into said 
measuring object liquid as magnitude of the applied voltage of one [ said ] circuit. And 
the circuit of this another side is selected as magnitude of the applied voltage of the 
circuit of said another side to the value of the field which becomes the current of the 
remainder depending on the content matter of the remainders other than the residual 
chlorine which the flowing current contains mainly into said measuring object liquid. 
The residual chlorine measuring method characterized by calculating the amount of 
residual chlorine contained into said measuring object liquid by calculating the value of 
the difference of the electric amount corresponding to the current which flows in said 
two circuits. 

[Claim 2] The residual chlorine measuring method according to claim 1 characterized 
by preventing degradation of the ability to detect of said indicator electrode as it is 
made to change periodically the electrical potential difference impressed to said two 
circuits and the period which maintains the electrical potential difference suitable for 
removing the period which maintains the electrical potential difference of said 
measurement condition, and the oxide film produced on said two indicator-electrode 
front faces is established. 

[Claim 3] It has the reference electrode in which constant potential is shown, without 



being dependent on the amount of residual chlorine contained into the indicator 
electrode from which an oxidation reduction potential changes depending on the 
amount of residual chlorine contained into this liquid when a measuring object liquid is 
made to contact, and said liquid. In the quantitative analyzer of residual chlorine which 
calculates the amount of residual chlorine contained into said measuring object liquid 
by measuring the electric amount which changes depending on the amount of residual 
chlorine contained into said measuring object liquid in the electrical circuit containing 
said indicator electrode and reference electrode An electrical-potential-difference 
impression means to impress an electrical potential difference which prepares two 
indicator electrodes, the 1st and the 2nd, as said indicator electrode, and is different 
from the outside, respectively between each of these 1st and 2nd indicator electrodes, 
and said reference electrode, The quantitative analyzer of residual chlorine 
characterized by having a difference measurement means to measure the electric 
amount corresponding to the current which flows two circuits containing said the 1st 
and 2nd each and said reference electrodes of an indicator electrode, respectively, 
and a difference measurement means to search for the difference of the electric 
amount corresponding to the current which flows in said two circuits. 
[Claim 4] The quantitative analyzer of residual chlorine according to claim 3 to which 
applied voltage of this electrical-potential-difference impression means is 
characterized by establishing the applied-voltage control means which controls said 
electrical-potential-difference impression means to have by turns two with the 
electrical potential differences suitable for removing the oxide film produced on the 
electrical potential difference of said measurement condition, and said two 
indicator-electrode front faces while applied voltage uses an adjustable thing as said 
electrical-potential-difference impression means. 

[Claim 5] When changing to the electrical potential difference suitable for removing 
the oxide film which the applied voltage of said electrical-potential-difference 
impression means produced from the electrical potential difference of said 
measurement condition on said two indicator-electrode front faces, The signal from 
said difference measurement means at the time of the electrical potential difference 
of the measurement condition before the change being impressed is held. The 
quantitative analyzer of residual chlorine according to claim 4 characterized by 
establishing a hold means to maintain the HOLD status while maintaining the electrical 
potential difference suitable for removing the oxide film produced on the 
indicator-electrode front face said whose applied voltage is two. 

[Claim 6] The amount detection probe of residual chlorine characterized by preparing 



two indicator electrodes, the 1st and the 2nd, as said indicator electrode in the 
residual chlorine detection probe which has the indicator electrode from which an 
oxidation reduction potential changes depending on the amount of residual chlorine 
contained into this liquid when a measuring object liquid is made to contact, and the 
reference electrode in which constant potential is shown, without being dependent on 
the amount of residual chlorine contained into said liquid. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the quantitative analyzer of residual 
chlorine which measures the residual chlorine which is poured into the liquid of for 
example, tap water and others for disinfection etc., and remains into liquid. 
[0002] 

[Description of the Prior Art] For example, in purification plant, chlorine is poured into 
treated water for disinfection. Moreover, for example, in the industry of thermal power 
and nuclear electric power generation, a chemical processing plant, an iron 
manufacture, an ocean navigation fishing boat, etc., etc., prevention of the evil by 
propagation adhesion of the living thing to a channel etc. is benefited for impregnation 
of chlorine in the seawater used so much as cooling water or rinse water. In such a 
case, naturally the chlorine beyond the need does not remain to the wastewater after 
the tap water after processing, cooling, or washing. For example, residual chlorine 
concentration under wastewater returned to the sea after using it for cooling water is 
made desirable [ that it is 0.02mg/l. or less ] in order not to affect it to fish and 
shellfishes. For this reason, it is necessary to measure and monitor the residual 
chlorine of these service water continuously to accuracy. 

[0003] By the way, when a platinum-electrode metallurgy electrode was used as an 
indicator electrode and silver/silver silver chloride electrode, a calomel electrode, or a 
copper electrode was conventionally used as a reference electrode as an approach of 
measuring underwater residual chlorine concentration, the electrical potential 
difference was changed and asked for the above-mentioned current by resistance 
which the current accompanying the oxidation reduction reaction produced on an 
indicator-electrode front face inserted in this electric closed circuit using the 
phenomenon of corresponding to the amount of residual chlorine. The most common 
residual chlorine detection equipment was only an electrical circuit which inserts the 



comparatively small resistance for electrical-potential-difference conversion in the 
connection circuit of an indicator electrode and a reference electrode. By such 
method, for example, when reduction current is below 20microA extent, even if 
resistance of 1kohm was used for the potential difference between two electrodes, it 
was not set to 20mV or less, but will have measured the reduction current value in no 
electrical-potential-difference impressing. The common name of the current in such a 
cell configuration is carried out to the "GARUBANI (cell) current." 
[0004] Moreover, from the former, in order to limit the measuring object matter, the 
PORARO method which impresses the electrical potential difference of less than 1 V 
extent higher than the potential of a reference electrode to an indicator electrode is 
also learned. That is, reduction current is produced when an electrical potential 
difference is positively impressed to inter-electrode from the outside. In this case, 
although the current to produce is called reduction PORARO current, the current 
value when changing applied voltage in this case changes with a natural thing, even if 
residual chlorine is this concentration. However, if it is made fixed applied voltage, 
since a PORARO current is proportional to residual chlorine concentration, the 
amount of residual chlorine can be calculated by measuring this PORARO current. 
Here, a monochrome lamin (NH2 CI), dissolved oxygen, etc. which are raised with the 
semantics which influences the reduction current other than residual chlorine to this 
and the same rank are considered by the matter dissolved underwater. However, if the 
reduction PORARO current based on such dissolved matter does not set the 
electrical potential difference impressed to an electrode as a certain specific field, raw 
**** differs from its field range mutually. Therefore, even if it is test water with which 
the measuring object matter is limited, for example, a monochrome lamin (NH2 CI), 
dissolved oxygen, etc. live together by setting this applied voltage as the specific 
range, it becomes possible to measure the content of only residual chlorine. 
[0005] 

[Problem(s) to be Solved by the Invention] by the way, the quality of an object called 
the "residual current" with the above conventional residual chlorine detection 
equipments even if there is no residual chlorine — it is never unavoidable that an 
unknown oxidation reduction current arises. And since it will be placed between 
system of measurement by the surely quite complicated electrical circuit, generating 
of the "dark current" of the semi-conductor produced by it is never unavoidable. For 
this reason, in order to offset the "dark current" of the semi-conductor produced by 
adopting this residual current and complicated electrical circuit, the proofreading 
liquid containing residual chlorine decomposition reagents, such as a sodium 



thiosulfate, was contacted to the indicator electrode, and the need had complicated 
actuation of aiming at electrical-zero proofreading. And since factors other than the 
above ideal conditions are included, the description which test water has is more 
complicated. Therefore, even if it leads the proofreading liquid of residual chlorine 
concentration zero prepared artificially, since there is no guarantee to which the 
residual-current value at that time becomes the same as the residual-current value in 
test water, such as seawater, it also has a possibility that an error may arise. That is, 
the residual current which should be offset as a blank value was a thing unrealizable 
with the conventional equipment using configuration liquid, although it became an ideal 
except residual chlorine to make it the numeric value acquired with test water with 
the same presentation. 

[0006] This invention does not need complicated actuation of the calibration 
procedure which used proofreading liquid, does not have a possibility that the error 
which moreover originates in the residual current etc. may arise, and aims at offering 
the residual chlorine measuring method and equipment which can also measure the 
residual chlorine of ultralow volume to accuracy. 
[0007] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, the residual chlorine measuring method concerning this invention 
(Configuration 1) The indicator electrode from which an oxidation reduction potential 
changes depending on the amount of residual chlorine contained into this liquid when a 
measuring object liquid is made to contact, It has the reference electrode in which 
constant potential is shown, without being dependent on the amount of residual 
chlorine contained into said liquid. In the residual chlorine measuring method which 
calculates the amount of residual chlorine contained into said measuring object liquid 
by measuring the electric amount which changes depending on the amount of residual 
chlorine contained into said measuring object liquid in the electrical circuit containing 
said indicator electrode and reference electrode It enables it to measure the electric 
amount corresponding to the current which prepares two indicator electrodes, the 1st 
and the 2nd, as said indicator electrode, impresses an electrical potential difference 
which is different from the outside, respectively between each of these 1st and 2nd 
indicator electrodes, and said reference electrode, and flows each circuit. It selects to 
the value of the field which comes to change depending on the amount of residual 
chlorine to which the flowing current contains one [ this ] circuit mainly into said 
measuring object liquid as magnitude of the applied voltage of one [ said ] circuit. And 
the circuit of this another side is selected as magnitude of the applied voltage of the 



circuit of said another side to the value of the field which becomes the current of the 
remainder depending on the content matter of the remainders other than the residual 
chlorine which the flowing current contains mainly into said measuring object liquid. It 
considers as the configuration characterized by calculating the amount of residual 
chlorine contained into said measuring object liquid by calculating the value of the 
difference of the electric amount corresponding to the current which flows in said two 
circuits. As a mode of this configuration 1 (Configuration 2) The period which it is 
made to change periodically the electrical potential difference impressed to said two 
circuits, and maintains the electrical potential difference of said measurement 
condition, As the period which maintains the electrical potential difference suitable for 
removing the oxide film produced on said two indicator-electrode front faces is 
established, it considers as the configuration characterized by preventing degradation 
of the ability to detect of said indicator electrode. 

[0008] Moreover, quantitative analyzer of residual chlorine concerning this invention 
(configuration 3) It has the reference electrode in which constant potential is shown, 
without being dependent on the amount of residual chlorine contained into the 
indicator electrode from which an oxidation reduction potential changes depending on 
the amount of residual chlorine contained into this liquid when a measuring object 
liquid is made to contact, and said liquid. In the quantitative analyzer of residual 
chlorine which calculates the amount of residual chlorine contained into said 
measuring object liquid by measuring the electric amount which changes depending on 
the amount of residual chlorine contained into said measuring object liquid in the 
electrical circuit containing said indicator electrode and reference electrode An 
electrical-potential-difference impression means to impress an electrical potential 
difference which prepares two indicator electrodes, the 1st and the 2nd, as said 
indicator electrode, and is different from the outside, respectively between each of 
these 1st and 2nd indicator electrodes, and said reference electrode, A difference 
measurement means to measure the electric amount corresponding to the current 
which flows two circuits containing said the 1st and 2nd each and said reference 
electrodes of an indicator electrode, respectively, It considers as the configuration 
characterized by having a difference measurement means to search for the difference 
of the electric amount corresponding to the current which flows in said two circuits, 
and is a mode of this configuration 3. (configuration 4) While applied voltage uses an 
adjustable thing as said electrical-potential-difference impression means It considers 
as the configuration characterized by establishing the applied-voltage control means 
by which the applied voltage of this electrical-potential-difference impression means 



controls said electrical-potential-difference impression means to have by turns two 
with the electrical potential differences suitable for removing the oxide film produced 
on the electrical potential difference of said measurement condition, and said two 
indicator-electrode front faces. As a mode of this configuration 4 (Configuration 5) 
When changing to the electrical potential difference suitable for removing the oxide 
film which the applied voltage of said electrical-potential-difference impression means 
produced from the electrical potential difference of said measurement condition on 
said two indicator-electrode front faces, The signal from said difference measurement 
means at the time of the electrical potential difference of the measurement condition 
before the change being impressed was held, and while maintaining the electrical 
potential difference suitable for removing the oxide film produced on the 
indicator-electrode front face said whose applied voltage is two, it considered as the 
configuration characterized by establishing a hold means to maintain the HOLD status. 
[0009] Furthermore, the residual chlorine detection probe concerning this invention 
(Configuration 6) The indicator electrode from which an oxidation reduction potential 
changes depending on the amount of residual chlorine contained into this liquid when a 
measuring object liquid is made to contact, In the residual chlorine detection probe 
which has the reference electrode in which constant potential is shown, without being 
dependent on the amount of residual chlorine contained into said liquid, it considers as 
the configuration characterized by preparing two indicator electrodes, the 1st and the 
2nd, as said indicator electrode. 
[0010] 

[Embodiment of the Invention] The block diagram showing the configuration of the 
quantitative analyzer of residual chlorine which drawing 1 requires for one example of 
this invention, and drawing 2 are the residual chlorine detection probes concerning 
one example of this invention. Hereafter, a residual chlorine detection probe is 
explained to the residual chlorine measuring method and equipment list concerning 
one example, making drawing 1 and drawing 2 reference. 

[0011] In drawing 1 , a sign 1 is a residual chlorine detection probe. This residual 
chlorine detection probe 1 has a reference electrode 11, the 1st indicator electrode 
12, and the 2nd indicator electrode 13. 

[001 2] As for test water passage, the outline of the quantitative analyzer of residual 
chlorine of one example contacts test water to the residual chlorine detection probe 1 
through 2. An electrical potential difference which is different in a list through the 
direct-current-voltage generating circuit 6 and the applied-voltage control circuit 5, 
respectively between a reference electrode 1 1 and the 2nd indicator electrode 1 3 is 



impressed between a reference electrode 11 and the 1st indicator electrode 12. The 
current which flows in each circuit is transformed into an electrical potential 
difference through the detection resistance 3a and 3b f the difference of these 
electrical potential differences is searched for by the differential voltage amplification 
circuit 3, and the output is sent out outside through a status signal output circuit. 
[0013] Reference electrodes 11 are silver/silver silver chloride electrode. This 
electrode is an electrode in which constant potential is shown, without being 
dependent on the amount of residual chlorine contained into the liquid contacted. The 
1st indicator electrode 12 and the 2nd indicator electrode 13 are platinum electrodes. 
When contacting these indicator electrodes into a measuring object liquid, they are 
electrodes from which an oxidation reduction potential changes depending on the 
amount of residual chlorine contained into this liquid. 

[0014] The direct-current-voltage generating circuit 6 generates required DC power 
supply from a source power supply, and is supplied to the applied-voltage control 
circuit 5. each from which the applied-voltage generating circuit 5 differs between a 
reference electrode 11 and the 2nd indicator electrode 13 in a list between a 
reference electrode and the 1st indicator-electrode electrode 12 — while impressing 
an electrical potential difference, only predetermined time amount impresses 
periodically this applied voltage and the electrical potential difference which has 
reversed polarity. By this reverse voltage impression, dissolution clearance of the 
oxide film formed in each indicator-electrode front face is carried out, and sensibility 
lowering is prevented. That is, if reverse voltage is impressed, the current which flows 
inter-electrode becomes large, it will be returned by dissolved matter other than 
residual chlorine in an instant, and dissolution clearance of the oxide film by which it is 
said to an indicator-electrode front face that 1 atomic-layer extent formation is 
carried out will be carried out with it. Moreover, if applied voltage is returned to the 
usual condition, oxidation current will arise for several seconds and reduction current 
will decrease. In that case, the oxidation current which is reversed polarity may be 
shown depending on residual chlorine concentration. Reduction current increases in 
about 1 minute after voltage switching, and it reaches and stabilizes to equilibrium. 
[0015] The applied-voltage control circuit 5 sends a command signal to the status 
signal output circuit 4 at the time of an applied-voltage change-over. In case it 
changes to reverse voltage, it controls to hold the signal sent to the status signal 
output circuit 4 from the differential voltage amplification circuit 3 at the event, and to 
send outside. The hold is canceled after changing and carrying out fixed time amount 
to the usual applied voltage from reverse voltage (after reduction current is stabilized). 



Therefore, during impression of reverse voltage, the measured value in front of 
initiation of reverse voltage impression is held, and it is sent outside. In addition, the 
period of voltage switching can be carried out in about 2 minutes. 
[0016] Usually, in the case of electrical-potential-difference impression, the electrical 
potential difference of 200-400mV is impressed to the 1st indicator electrode 12 (it 
impresses between reference electrodes 11), and an electrical potential difference 
higher about further 200-800mV than this is impressed to the 2nd indicator electrode 
13. In this case, according to the 1st indicator electrode 12 with which the electrical 
potential difference of 200-400mV was impressed, although a reduction PORARO 
current changes depending on the content of free residual chlorine, the reduction 
PORARO current based on other dissolved matter, such as free residual chlorine, and 
a monochrome lamin (NH2 CI) which differs in a reduction property, dissolved oxygen, 
is not produced. That is, the value corresponding to the amount of residual chlorine 
will be shown, without other dissolved matter other than free residual chlorine, such 
as a monochrome lamin and dissolved oxygen, containing temporarily the current 
produced through the 1st indicator electrode 12 in test water, and being influenced by 
these components also as a plate, however, the quality of an object called the 
"residual current" to this current — an unknown oxidation reduction current and the 
"dark current" of an electrical circuit are included. 

[0017] On the other hand, according to the 2nd indicator electrode 13 with which the 
electrical potential difference of 400-1 200mV was impressed, the reduction PORARO 
current based on other dissolved matter, such as (it is not generated even if residual 
chlorine is high concentration called 20 mg/l), free residual chlorine, and a 
monochrome lamin (NH2 CI) which differs in a reduction property, dissolved oxygen, is 
hardly produced not to mention the reduction PORARO current based on free residual 
chlorine not arising, either. That is, it can be said that the currents produced through 
the 2nd indicator electrode 13 are the "residual current" and the "dark current" 
mostly. 

[0018] Therefore, it will be said that the difference of the current which flows the 
inside of the circuit containing the 1st indicator electrode 12, and the current which 
flows the inside of the circuit containing the 2nd indicator electrode 13 is physical 
quantity for which the "residual current" and the "dark current" are offset, and it 
depends on "the amount of residual chlorine." That is, the error factor by the residual 
current etc. is proofread and the output from the differential voltage amplification 
circuit 3 which amplifies the electrical potential difference produced in the detection 
resistance 3a and 3b, and takes the difference is a value corresponding to the amount 



of residual chlorine in test water to accuracy. In addition, actually, since the "residual 
current" etc. changes according to applied voltage, it measures by performing zero 
adjustment by constituting so that each amplification factor can adjust the differential 
voltage amplification circuit 3 so that indicated value with no residual chlorine may 
become zero. Moreover, span proofreading is performed by the proofreading 
approaches, such as a colorimetric method, by also being able to adjust now actually 
the value of the detection resistance 3a and 3b, and adjusting these resistance. 
[0019] Test water 24a introduced into the bead installation tub 22 with the test water 
installation tubing 24 is returned to the bead installation tub 22 with a part of bead 22a, 
and the test water passage 2 discharges it outside, after contacting delivery and the 
residual chlorine detection probe 1 to the measurement tub 21 with a part of detailed 
bead 22a which piles up in the bead installation tub 22. In this case, bead 22a carried 
to the measurement tub 21 with test water 24a repeats a collision on the front face of 
the 1st indicator electrode 12 and the 2nd indicator electrode 13, and always grinds 
the front face of these electrodes. Some polished beads are returned to the bead 
installation tub 22 with test water, and only test water is exported outside through a 
filter 23. The above-mentioned polish works in multiplication with an impression 
operation of above-mentioned reverse voltage, and brings epoch-making 
effectiveness to defecation of an electrode surface. When it actually tests, even if it 
does not carry out sensitivity settling at all over three months or more, it is checked 
that there are not an early condition and completely change. 

[0020] The residual chlorine detection probe 1 fixes the indicator-electrode attaching 
part 15 to the point of the reference electrode maintenance rod 16 which carried out 
fitting immobilization in the approximately cylindrical probe base 17. The silver wire 
with which the front face oxidized is spirally coiled around the reference electrode 
maintenance rod 16, and the reference electrode 11 is constituted. As one [ each ] 
main front face faces outside, the 1st indicator electrode 12 and the 2nd indicator 
electrode 13 which consist of disc-like platinum set and arrange predetermined 
spacing in the indicator-electrode attaching part 15, and are being fixed to it. The lead 
wire of these indicator electrodes is further connected to an external circuit with the 
lead wire of a reference electrode 1 1 through the lead-wire takeoff connection 1 8 
through the interior of a reference electrode indicator rod. Moreover, the reference 
electrode maintenance rod 16 is contained in the support cylinder 14. The end section 
is fixed to the probe base 17, and this support cylinder 14 is fixing the 
indicator-electrode attaching part 1 5 to the other end. Two or more minute dipping 
holes 14a and 14b etc. are formed in the lower part of the support cylinder 14, and air 



hole 14c is prepared in the upper part. In addition, the interior of the 
indicator-electrode maintenance rod 16 is filled up with resin etc., and insulation of 
lead wire, prevention of **** and an open circuit, etc. are achieved. 
[0021] This residual chlorine detection probe 1 can detect the reduction current 
produced between an indicator electrode and a reference electrode by making a 
reference electrode 11 contact through the dipping holes 14a and 14b etc. while 
contacting test water to two indicator electrodes 1 2 and 1 3. 

[0022] Since structure with which an indicator electrode with the need of always 
giving [ polish ] a front face and defecating if possible, since detection sensitivity will 
be affected if a coat etc. be formed in a front face against a mechanical friction or an 
impact comparatively strongly [ the reference electrode without the need of carrying 
out polish etc. comparatively weakly against a mechanical friction or an impact be 
contained in the directions cylinder 14, and it be protected, and ] on the other hand be 
exposed outside be adopted, it be easy to process polishing etc. 

[0023] According to one above-mentioned example, since he was trying to take the 
difference of the reduction current by two electrodes, the measured value against 
which the residual current etc. was set off could be obtained immediately, and the 
need of performing the complicated calibration procedure using proofreading liquid etc. 
was able to be abolished like before. 

[0024] Moreover, since there is no possibility [ like ] of causing fluctuation to 
detection sensitivity etc. over a long period of time since the detailed bead was made 
mixing in test water and the electrode is always defecated while impressing reverse 
voltage to an electrode periodically, while always exact measurement is possible, it 
has an advantage, such as making a maintenance remarkably easy. 
[0025] 

[Effect of the Invention] As explained in full detail above, this invention prepares two 
indicator electrodes, the 1st and the 2nd, as an indicator electrode from which an 
oxidation reduction potential changes depending on the amount of residual chlorine 
contained into this liquid when a measuring object liquid is made to contact. By 
impressing an electrical potential difference different, respectively to the circuit 
containing each and the reference electrode of these 1st and 2nd indicator electrodes, 
detecting the PORARO current of each circuit, and taking the difference The 
complicated calibration procedure [ residual current ] using phase murder and 
proofreading liquid etc. is made unnecessary, and it enables it to perform exact 
measurement immediately. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the quantitative analyzer of 
residual chlorine concerning one example of this invention. 

[Drawing 2] It is drawing showing the configuration of the residual chlorine detection 
probe concerning one example of this invention. 
[Description of Notations] 

1 — [ — A status signal output circuit, 5 / — An applied-voltage control circuit, 6 / 
— A direct-current-voltage generating circuit, 11 / — A reference electrode, 12 / 
The 1st indicator electrode, 13 / — The 2nd indicator electrode, 24a / — Test 
water. ] A residual chlorine detection probe, 2 — Test water passage, 3 A 
differential voltage amplification circuit, 4 
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llliE«^*JB<0«EE b MIS 2 oo^UIBtSiaf t fe 
BHUKfc CjB Lfettffik <?> 2o^3c5tt*t5 

<fc 3 tfrlS®EEp»D#S^$!l»-rSEPJlI«ffi«iJ1»#SS: 
fe i k £ #Sik -T -S. if^JS 3 £tES&0S®*SS»£ 
SIS. 

* (=x Lfe«EfcSMk-r * fc s . %<?mm 
frt>rt£& k u Buieen JnmfiE* 5 2 -oojM^m 

ffi*ffl{c£ tfciWURfcHS**-* tea* LJt«fE*«HW- 
fed k ^W^k^>g>ii*«4 tfB«<7)«®S*S9S^ 

[ w*n 6 ] si©tt*iKttfc««3 -itst k * izmm 
ttttzmmsmcmf Lxmmjmm^tt 
s^mffik. MiEfl£#=t--ir^-r h ma&mmzm&*£ 
-riz^mu^Trrrtmmmb ^^msmm^ttarn 
-yiz&^x. 

mizmknmb txm 1 Rtsm 202 mj&t&mzm. 

[0001] 
[0002] 

[e!*tf0S#r] ^7K*tcfcv^T<±. «*OfeA6 

Mlz&^X. ^aiffl/K^^ffl^Kk LX&&izm^t>ii 

zm*mzi>7m^<?>£mv>mmttmmiz «t ^s^ro 

*««Kr^4 J; a^r<r k ^^tl^f>^^: kida^T' 
0 . 02mg/l tlTT-* § Z b t>m £ L V ^ k $ 

[0003] k ci<?>t\ **com i gi&mmm$:mm-tz> 
umbLx. mat. B^mm^^mm^m^mmb 

Rjetcff 3 vfchmwmmmzttfe-t& b^o mmzm 
rntx. z <7>m$iffl®mz&iXLtzi&mz£ ot±ib« 

%LZW£lZ$mLX?£tbX^tz. mi>~mm%M%i&m 
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u AMTW&tom-siinnmfflnnGtMii. . 1 k q ^» 

tit$-fflV%!ti:L-Ct>2 0mVUJlT^L*>^^-r, mffiffi 
3'S«t»Wct:tJtt&«8S* r^wN'- («ffi) « 

[0004]^, «3te6»^>. jai^M*!fS!i»^i®«-r§ 

ilklHl^Jfclftff^ixS^y^a^Sy (NH2 C 1 ) ^ 
fcft*. L*»U Cft 

ty?n7sy(NH2cn *?m&B£&ff#&iri> 

[0005] 

im\tfmfcL£ot-r&mmi bz*>x\ ±^xd 

Tfc, r^^g^j t Bf fcf ft § ttmm^V&MttMjv 
ZtiifZj:-oX±t&*mtig? 

h 'J ? A»OBffiM*fl«S6£*trt8IE» 
flHfn«o«iEa*at-Cfc. *<0 1: 

tLxw®-t^m£m$iiz. mmmimimimi. 
a>\ ««?s^fflv > h^^mTizmmx'^ %\ > t ox- 



[0006] *%mz. ffiEmzm\.^zffiEmim<7>m 
mmbbtzij<DX'$)Z>. 

[0007] 

«sk £$tsWMmmz&\^xffimm%Mmmmz<k?i 
■t&mimmmbzim Lx3tfct6msmm*ws&i-6 
ztizx-o x mmijmMi.mmztt~r&mwmm&£ 
xib&msmmfcjfmz&^x . B>ris^«©kLT 

ISlSU f m2<?)2ocD^mffi2:S(t. .IftfejSlRtf 
H 2 ojg^mfli^ft -f ft k mil attorn® k s^tc** 

frb*ti?tm&&%K*mnLx*ix?ixcri)m*m 
tihmmznmthmmmm.^m^X'^ h x 3 tc l . m 

Sft4«e#±i: LtwiEa©kt«i«flcfc:*^rri»e 

U #0, Mieffe*-O0SS^EPlamJE^A^$k LTK 
ffcfr<D0K£m-i»m8fo!> { ±k LTWiEMJg*M&»#*: 

*«Sttfc»i&r4«RW*o3S<0«[*««>4 i k J: 0 

itinma, ^co«^i<7)««kLT. 

(«JS2) l98B2-o<O0«Mcepjlrt-*«£E*ffl«IWt: 
P^k , ffie 2 oo*B*«S*iSfc:* fcfc»ikl«SP*Bt* 

( ffifiK 3 ) jI!IS*f^JS*{c«M$ k •* tcOJK*fc 

^«{2^^-rJt®«fiik£^L. mim^mmbimm 
k izi. ^xmmfmmKteiztt-t&mitm&t:?* 

l»l«B2 02o<?5JB*«ffi*Rtt. •Ift'olfSl&tfSFS 

2 tot^msco^ft-f ft k mammm t vmtznm* 
(y^ix^ixmtchm&^mwthmsm^wtb, hub 
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W!:£fc£««fc-*-S«jSi:U £<?>«j£4<DSg8!2:L 
t, 

( wis 5 ) fris«ffienjD*s^Enjo«ffi*>\ mie»£ 
t>cr>m^z*—)uvL. mimm&tf2-ocr,m^mm 

[0009] $ *SM!t=j^4»S«*|fttf]:rn 

&tthm$^mz{mLxmmKmm t mtth 

izmm&.z^ttmmmt *^-t&mstm®.&7°v- 
yiz&^x. ma^mMb Lxmi&v : &2cr>2-o<D 

s. 

[00 10] 

[^j^Jgco^fflt] m 1 li*f^<o-38iWfc:*»j&»s 

w<v~mmmzfrfr %> jmt&mmm tc? -rr* s . jji 
Ts iaiavia2 2r#B§(cL^3& s ^. —mmizfrfrz, 
mi&mmgmzRvmmtt.mzmmmmiiiy-v-y' 

[0011] HI tcfcvvc. flr^l«»ettB)5«iairn 

1 1. sgifg^nffii 2mtw.2wm>&\ 3**f 
[0012] -nst^j<^@jg^a!i^soai{B&{i, a 

ttKB&l 1 fcgglfg^ttHl 2bcr>m. MX/ 

iz, immmi 1 t^2f§^«^i 3fc<7)^a:^mE 

3&4i|ljg& 6 Atf QttnttEEfMfflalgft 5 £S t X Zti^tim 
Sr&ftJESrEpflnU «tW^li]^SWtSJEa£1*ai 

m^r^mnt:m\^x9mi,zm^t^x 3 tut tot- 



[0013] Jtsmffi 1 1 ut, «/*-fk««ffi , e»« . 
- om«{i«M$ its attjc-aqr*-* «®^»fcfic# 
-tir-r Z7*-tnmx'h h , m 1 1 2 &v 

[0014] !S8E!M«^lHlJ»6«iSffl«83&»<9«e5?=5r 
«««M£$S£3-£'C muMES iJSPIIJffi 5 . 
EPJamfiEfS^EK 5 {± s JtK«© t SS 1 f^llffiUS 1 
2bcom. i^:. it^««il 1 t^2j^«ffil 3b 

cowuzm* h zti^tLn&z mn-?h bbi>i,z. mmm 
t,zzcDmmj±bmm&$:tt&w±zm&cr>mmfzi l f 
EPitrr^., zcr>mms.mwz^K) . &m*mm$kmz& 
&zti&mimz®mmiLx&mrFt:Wijkt&. -r 

fflt i /H^wsj^^^ixs b ^htizMitmimmz 
m7vztixmffimi;Zti& . mvWKzmifWVi 
mzmm-z-tz t , BMwa&&qft#isi* tt st£«s»* 

* z>wntm$i$:^-fz\ bi*]hh. i 

[0015] mmEEmmm»5^ mum,mwmmi,z 
^ft#tt}*iEiK4 itzm&m^zmz . 

^•ai^|lIK4C3M^T^^«-f-^^-;PH LT^gffc 

wx-x-fesmLxfrt> (mjtmmFgfevxfrt*) -e 

-t&ZbWX-ZZ. 

[ooi6] mimmmtonmzi^ m 1 m^mm 1 2 

fc:«2 0 0-4 0 OmV<55«E^E|JjD$iX (Jt&m^gl 
1 i:<7)^cEpjn) . S?2f^K«ffil 3(c«iixj:0i>$ 
W:2 0 0- 8 0 0mvSKK^«E* t 9JJinS*i.&. c: 

cD*§-£\ 200— 400m V^mjE^ERftP $ tl^m 1 

tt^smty^D^sy ( n H2 ci) spm&mrn 
mnmom&toMizm'f < stc^- 7 a«siE{i± t 
\>\ -i-tcfr-h. mimrmmi 2*-s\-Lx$L-f&mi 

;t^r< mswmmzftm l 
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[0017] — S\ 400-120 0 m Vcr>W±tfQt)}H 
»'20mg/l b^ojmffimX'$>-oXi>±t& 

y(NH2ci) ^m&wmm<m<r>mmiimzm~3< 

W7i*- ; 7un ; S&i>llt&b'4it%\,\ W.2 
[00 18] Lfc#oT. JtSl^ttfiil 2£#tf0S& 

cf^Br^msrii: . si2«t^msi 3£*tmjK4»*a[ 
titzi><7)X'h-ox r^jgssj izco&mft&'Mms. 

X'hht^oZ\t^j:h. ^itSStJi3a, 3 

b tefrf LT-f-cOH^ k £ ^JiSEtHilHl 

SS3*^wai*(i, «^^£i&l£iB§B*^:iE£ 

~t&<nx\ ^mKEMmmfo 3 2- zixz'twmmmtfm 
wx'% & i. a taw**-* £ k ic i o r . awas^e* 
oit*ffl*>'-fe'afc^s i. 0 iz-eummzftix wfet 
mtamt)i3sL, 3hcr)mi>mmi,ziimmx'Z 
hkottixar). z.tih<r>mm*mm-h^ti,z 

X 0 . ifcfiffitP<o«QE*ffifc: J: iXA'*>mEZ?fo X 

[00 19] «Wca»2«. ^*^A«2 4(cj:^-Ct' 
-XlAft 2 2 fcUIASfufclft* 2 4 a £ , b'-X^A 
»2 2 tC}»®^-S^ffl^:b'-X2 2 aO-gBk k 1> £38 
S6«2 lKiSO, ««lg*^tBXo-Xl^ji!l!$^ 
f£fctr-X3¥A* 2 2 Ch'-X2 2 a<0-g&k fcR 

k t fc fcttSff 2 1 Kltffuth'-X2 2 a«, Jg 1 f§ 

s^ifis 1 2msm2m^mm 1 3 «o*®tc«^$:^ 9 ^ 

fW7-f/^-2 3$-atT^(C#tii$ix«.„ ±IBW 

z*>. 3frR£Lki,zmixmm3mz&<L%<xi>® 

McoftBb-£<^t<r)%\yZbWmii$tiX\,^. 

[0020] m^mmthyu-y 1 f&ffivtcorv 
-ymm 1 1 k&^e&i Jt*ra««i*» 1 6 o^ss 

»K»iS«SMM*» 1 5 £ ®5£ t cOT'fe h . JtCSS 
1 6 fca^BBiSBKtStUt^^fi&Ktc^** 

nT Jttmfis 1 1 tfmfoznx c > 4 . 1 

5W1 PMBE«fi*-C«ia$*L**l«*««l 2 km 
2mmV& 1 3 k *^ix-f^co-^r<7)±*B*^^^Bn 

z&t, zt>tzv-vwR*)iiiLmi8zmtx. am 



tsii^y- mt2nzf>\-B®mzmmzix& xoiz 
(ciRttSfuo**. a<7)3:Pfffii 4(iro-y^pi 7 

^ lx v . 335® 1 4 <7)T^^<i«a^/j^am 
i4a, 14 bmmv $>ti. ±mizim9tfi uc*i 

fflfli^^^^ttT 'J - KISk*5 L^lg^. «?g • Brig 
[0021 ] iO»®^5R«5tUXD-X 1 ii, 2 

oof^m® 12.13 csit? -fr* k . am 1 

4a, 14b^SratTlt«««il lKt>««*-tt-4i 
kliioT. ^«SkJtlK«ffik<7)ra^-r4il7c« 
a*«ltlj-r I. >r k ^"r-# i 3 fcn5r->Tv>* . 
[0022] itKWflSmWmSR^^KIK *^gfgf 
£-rSffi®«0$rV*JfclWWKi, ^*ffil 4F*9(~iR^$fi 

mm\,zwsmimfo%ti& tmmms&<,z&?g£$-z_h<r) 
x'^imx-htummmm^mmmmLxmrntLxnK 
■£m<7)&z,m^imtfftmzmiiizti& x 0 zm&zn 

[0023] m&bmizxmi , 2r><7>mmzz. 
&mmm,cnm* thXoizvx^&nx*. msmstm 

%<-$-Zk&X'%tz. 

[0024] «ffi(Cia«9W(Ci£«ffi^EPJD-r4 k 

^fc. ^*tc!Stffl^t'-X^?IA^-ti-T«ffi^mB§?f# 

tz-tx o %&zKw%^cDX'mz]m%wfetf*rmx'*> 

[0025] 

izfttffLx wHtMimmmt^- & m^mm t txmi 
Rvm2<7>2mm*wm$:mf. ztLt>miRT/m2 
commnm<?>zti?ti k smmm t «r*tria»t=**L-e 

fctJttnU -?-^^k4^kfc:J:oT. 

tc.% KjEW*«fe&«ff i •& i 5 K t fc t <r>X'h i» . 
[laMiOfS^iMBJ] 

[Hi] *«w<o-sat«t3&»*»««Bffl3Ra«aiB 

[02 ] *jWB^SQfcMfc:*»*»4Bia«««ajra 

-7v>m& £*k-fmx'h h „ 
[^-f-coiiBB] 

1 • «g«5g^tUXo-X, 2-«Wca». 3- 
EiSiSHIffi, 4"-fl^fi#a5;>30S&. 5-9Un«flBM» 
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ei», 6-mimE.mi®fo. n-jt«*«, 12- 

[HI] 



DM 



AMP 




2 mom 




1 w&mamm-?*--? 



13 3l2}6^«a 
12 95 1 Jfi^fl 
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